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Description 

General Description of the Invention 

[00011 When Incorporated Into a dentifrice fomiulation, the amorphous precipitated siilcas of the invention, having 
a surface area less than 1 00 m^g-^ , provide a novel range of properties, combining high levels of abrasivlty with good 
transparency at low apparent refractive Index of approximately 1 .44. The levels of abrasivity obtained with the silicas 
are usually high in view of the levels of openness of the stoicture the sllbas possess as defined by oil absorption and 
porosity measurements. In particular, such high levels of abrasivlty coupled with good dentifrice transparency at low 
refractive index have not been obtained previously with low surface area precipitated silicas. 
[0002] The silicas of the invention are capable of providing high levels of abrasion even at relatively low particle size 
(i.e. 6 to 10 micron) even If the particle size distribution is controlled to eliminate coarse particles, particularty those 
greater than 30 jim. It is accepted the abrasivlty of an amorphous silica can be Increased by broadening the weight 
particle size distribution to include larger percentages of particles in excess of 20 jun. However, it must be recognized 
that these materials can give rise to unacceptable mouth feel when formulated into toothpastes. 
[0003] The silicas can be prepared with low levels of cations, e.g. calcium and magnesium, by washing the filter 
cake, the precursor to the dried product, with de-Ionised water such that the subsequently dried product gives extra 
stability when formulated into a toothpaste containing fluoride Ions. 

[0004] In general the characterisation of amorphous silicas containing such a broad spectrum of pore sizes (below 
0.7 nm to above 60 nm) by nitrogen adsorption is not meaningful because the nitrogen molecule is excluded from the 
pores with diameter below 0.7 nm, whilst those with a diameter above 60 nm cannot be distinguished from saturation 
of nitrogen at the surface. To measure the total porosity present in pore diameters above 4 nm it is necessary to employ 
alternative procedures such as oil absorption and mercury porosimetry. Helium pycnometry can be utilised to show 
the presence of ultramicropores and supemiicropores will be detected by nitrogen adsorption. The extent to which 
pores with a diameter less than 0.7 nm dominate the micropore size distribution is shown by the shift in the apparent 
refractive index of the amorphous precipitated silica when It is in contact with the humectanl/water system. 
[0005] Accordingly it is a first object of the present invention to provide an amorphous silica, preferably a precipitated 
silica having (I) a B.E.T. surface area In the range from about 10 to about 90 m^g-i, (il) a weight mean particle size In 
the range from about 5 to about 16 microns, with less than 15%, preferably less than 10% of the weight particle size 
distribution greater than 20 microns and less than 5% greater than 25 microns, (iil) a plastics abrasion value in the 
range from about 16. preferably about 20, to about 26 (Iv) a transmission Is excess of 70%, preferably at least 80%,. 
in the refractive index range of 1 .430 to 1.443, (v) an oil absorption in the range from about 70 to about 160. 
[0006] After firing at IIOO^C the silicas of the Invention have a crystal structure of alpha cristobalite. 
[0007] Usually the moisture content of the silica will be less than about 25%, preferably less than about 1 5% w/w. 
[0006] it Is a.second object of the present Invention to provide a process for the preparation of an amorphous pre- 
cipitated silica having (i) a B.E.T surface area in the range from about 1 0 to about 90 m^g'\ (ii) a weight mean particle 
size in the range from about 5 to about 15 microns, with less than 16%, preferably less than 1 0% of the weight particle 
size distribution greater than 20 microns and less than 5% greater than 25 microns (ill) a plastics abrasion value in the 
range from about 16 to about 26 (iv) a transmission in excess of 70% in the refractive index range of 1 .430 to 1 .443 
(V) an oil absorption in the range from about 70 to about 150. by reacting an alkali (M) metal silfcate solution with ratio 
SIO2 : IVI2O in the range 3.0 to 3.5, In the presence of an electrolyte, preferably sodium chloride, where the ratio of 
NaCI : SiOg is between 1:12 and 1:4, preferably between 1:10 and 1:4, with a mineral acid such that the pH is In the 
range from 9.0 to about 10.0, and the silica concentration at the end of the primary acid addition is from about 6.0 to 
about 8.0 w/w, at a temperature from about 80, preferably 90, to about lOO^C, ageing this sluny for about 10 to 50 
minutes, adding a secondary amount of dilute mineral acW until the pH is In the range 2 to 5 to ensure complete 
neutralisation of the alkali containing siltea solution, filtering, washing and drying the product obtained. 
[0009] It is a third object of the present invention to provide a transparent toothpaste composition whfeh contains 
from about 5% to about 50% by weight, preferably up to about 30% of an amorphous precipitated silica of the invention. 

Standard Procedures 

[0010] The silicas of the invention are defined in temis of their physical and chemical properties. The standard test 
methods used for these properties are : 

I) Surface Area: 

[0011] Surface area Is determined using standard nitrogen adsorption methods of Brunauer, Emmett and Teller 
(BET), using a single point method with a Sorpty 1 750 apparatus supplied by Cario Erba Company of Italy. The sample 
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was outgassed under vacuum at 270°C for 1 hour before measurement. 



It) Oil Absorption : 



[0012] The oil absorption Is determined by the ASThA spatula rub-out method (American Society of Test Material 
Standards. 0,281). 

[001 3J The test is based upon the principle of mixing linseed oil with a silica by rubbing with a spatula on a smooth 
surface until a stiff putty-like paste Is formed which will not break or separate when it is cut with the spatula. The volume 
of oil used is then put Into the foitowing equatton 



Oil absorption = <>« absorption x 100 
wt. of silica sample in g 

= cm ^ oil/1 OOg silica 



iii) Weight Mean Parttole Size : 



(0014) The weight mean particle size of the sllk:as Is determined with the aid of a Mah^em Mastersizer, using a 46 
mm lens. This instrument, made by Malvern Instruments, Malvem, Worcestershire uses the principle of Fraunhdffer 
diffraction utilising a low power He/Ne laser. Before measurement the sample Is dispersed ultrasonteally in water for 
a period of 7 minutes to fomi an aqueous suspension. 

[00151 The Malvern Parttele Sizer measures the weight partfcle size distribution of the silica. The weight mean particle 
size (dgo) or 50 percentile, the 1 0 percentile (d^o) and the 90 percentile (dgo) are easily obtained from the data generated 
by the instrument. 



iv) Piastk:s Abrasion Value (PAV) : 

[0016] This test is based upon a toothbrush head brushing a Perspex plate in contact with a suspension of the silk:a 
in a sorbitol/glycerol mixture, Nomially the slurry composition is as follows : 



Silica 


2.6 grams 


Glycerol 


1 0.0 grams 


Sorbitol Syrup* 


23.0 grams 



* Synip contains 70% soibHol/30% water 



[00171 All components are weighed Into a beaker and dispersed for 2 minutes at 1500 rpm using a simple stirrer. A 
110mm X 55mm x 3mm sheet of standard 'Perspex' Clear Cast Acrylic sheet grade 000, manufactured by Imperial 
Chemical Industries Ltd, is used for the test. 

[00181 The test Is carried out using a modified Wet Abrasion Scmb Tester produced by Sheen Instruments, 8 Walde- 
grave Ftoad. Teddlngton, Middlesex, TW1 1 8LD. The modification Is to change the holder so that a toothbrush can be 
used Instead of a paint brush. In addition a weight of 400g is attached to the brush assembly, which weighs 145g, to 
force the brush onto the Perspex plate. The toothbrush has a multi-tufted, flat trim nylon head with round ended filaments 
and medium texture for example as the one sold under the trade name Wisdom manufactured by Addis Ud, Harford, 
England. 

[00191 A Galvanometer is calibrated using a 45'' Plaspec gloss head detector and a standard (50% gloss) reflecting 
plate. The Galvanometer reading Is adjusted to a value of 60 under these conditions. The reading of the fresh Perspex 
plate is then carried out using the same reflectance arrangement. 

[00201 The fresh piece of Perspex is then fitted into a holder Two cm^ of the dispeised silica, sufficient to lubricate 
fully the brushing stroke, is placed on the plate and the brush head towered onto the plate. The machine is switched 
on and the plate subjected to three hundred strokes of the weighted brush head. The plate is removed from the holder 
and an the suspension is washed off. it is then dried and re-measured for its gloss value. The abrasion value is the 
difference between the unabraded value and the value after abrasion. 

[00211 This test procedure, when applied to known abrasives, gave the following typical values : 
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Plastics Abrasion Value 


Calcium carbonate (15 micron) 


32 


Silica xerogel (10 micron) prepared by UK 1264292 method 


25 


Alumina trihydrate (Gibbsite) (15 micron) 


16 


Calcium pyrophosphate (10 micron) 


14 


Dicaicium phosphate dthydrate (15 micron) 


7 



V) Electrolyte Levels: 

[0022] Sulphate is detemilned gravimetrlcally by hot water extraction of the sliica. followed by precipitation as barium 
sulphate. Chloride Is detemilned by hot water extraction of the silica, followed by titration with standard silver nitrate 
solution using potassium chromate as indicator (Mohr's method). 

vl) Moisture Loss at 105*C : 

[0023] Moisture loss is detemilned by the loss In weight of a silica when dried to constant weight in an electric oven 
at105«C. 

vll) Ignition Loss as lOOO^'C : 

[0024] Ignition loss is detemilned by the toss in weight of a silica when ignited in a furnace at lOOO^C to constant 
weight. 

viil) pH : 

[0025] This measurement is canled out on a 5% wAv suspension of the silica In boiled demineralised water (COj free). 
Ix) Crystal Form After Firing at 1 1 0O^C : 

[0026] A sample of the silica Is fired in an electric muffle furnace for one hour at 1 100*'C. The treated sample is 
allowed to cool and the crystal structure present Identified from the trace obtained from an x-ray diffractometer. 

X) Mercury Intrusion Volume : 

[0027] Mercury intrusion volume are determined (in cm^/g) by standard mercury intrusion procedures using a Micro- 
meritlcs Autopore 9220 mercury poroslmeter. The pore radius is calculated from the Washburn equation using values 
of surface tension for mercury of 485 dynes/cm and contact angle of 1 40**. 

[0028] Prior to measurement the sample was outgassed at room temperature to a pressure of 50 microns of mercury. 
The mercury intrusion volume recorded is that at which the intra-particle pore volume is taken as less than 1 .0 micron. 

xl) Refractive Index (RI)^ransmission : 

[0029] The sample of sHica Is dispersed In a range of Soriaitol syrup (70% Sort>itol)/Water mixtures. After de-aeration, 
usually 1 hour, the transmission of the dispersions is determined using a spectrophotometer at 589 nm; water being 
used as blank. The refractive Index of each dispersion is also measured using an Abbe refractometer. 
[0030] A graphical representation of transmission plotted against refractive index allows the range of refractive indi- 
ces over which the transmission exceeds 70% to be determined. The maximum transmission of the sample and the 
refractive Index at which this is obtained can also be estimated from this graph. 

xll) Skeletal Density Using Helium Pycnometry : 

[0031 ] The skeletal density of silica samples Is detemilned using a Micromeretics Accupyc 1 330 helium pycnometer. 
Before measuring the samples the instrument is calibrated with helium. Suffrclent measurements (usually three) are 
carried out to allow an accurate cakHJiation of th chamber volume and "dead space" in the apparatus. 
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t003«J Measurement of the samples is a repeat of ttie calibration routine but first the samples are dried at 1 20*»C for 
two hours prior to analysis. The calibrated empty volum of the pycnometer has been detemiined. For each analysis 
a sample of known weight is placed in the chamber and the measurement Is made automatically. 

5 REFERENCE EXAMPLES 1 TO 3 

[0033] In order to emphasise the characteristic features of the invention, the following reference examples are given 
to differentiate from the current Invention. 

[0034] A heated stin-ed reaction vessel was used for sllicate/acid reaction as described below : 
[0035] Mixing is an Important feature in the reaction of silicate and sulphuric acid. Consequently fixed specifications 
as listed in Chemlneer Inc. Chem. Eng. April 26th (1976) pages 102-11 0. have been used to design the baffled heated 
stirred reaction vessels. Whilst the turbine design is optional to the mixing geometry, a 6-bladed 30« pitched bladed 
unit has been chosen for our experiments in order to ensure maximum mixing effectiveness with minium shear. Shear 
has been supplied to the reaction mixture by circulating the contents of the reaction vessel through an external high 
shear mixer (Silverson). containing a square hole high shear screen, throughout the simultaneous addition of silicate 
and acid, or in the case of reference example 3. throughout the addition of acid. The energy input being commensurate 
with the volume flow and number of recirculations required as specified by the manufacturer. 
[0036] The solutions used in the process were as follows 
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IS 



^0 I) Sodium silicate solutions have a SiOgiNaOg ratio in the range of 3.2 to 3.4:1 . 

ii) A sulphuric acid solution of specific gravity 1 .06 (1 0.0% w/w solution) to 1 . 1 5 (21 .4% w/W solution), 
ill) An electrolyte solution as defined in each preparation. 

25 

[0037] The following procedure was adopted in the preparation of the precipitated silicas. Values of reactant con- 
centrations, volunries and temperatures are given In Table 1. 

[0038] (A) litres of water were placed in the vessel with (B) litres of electrolyte solution and (C) litres of the sodium 
silicate solution. This mixture was then stirred and heated to (E) °C. 

30 [0039] For simultaneous addition routes (reference examples 1 and 2). the sodium silicate ((D) litres) and sulphuric 
acid ((F) litres) solutions were then added simultaneously over a period of about (G) minutes with stirring while main- 
taining the temperature at (E) «C. The flow rates of the silicate and acid solutions were uniform throughout the addition 
period to ensure that a constant pH, In the range from about 8.5 to about 10.5, was maintained in the vessel. 
[0040] in the case of reference example 3, where all the silicate was present at the start of the reaction, (F) litres of 

35 sulphuric acid was added over a period of (G) minutes to give a pH of 1 0.5. 

[0041] In all examples sulphuric solution (II) was then added over a period of (K) minutes with continued mixing, (but 
without Silverson shear), to reduce the pH of the slurry to the range of 2,5 to 5.0. During this addition (II) of acid the 
temperature was maintained at (E) "C. 

[0042] The resultant slurry was then filtered, washed with water to remove excess electrolyte and flash dried, 
40 [0043] The precipitated silicas obtained had the properties, expressed on a dry weight basis listed in Table 2. 

[0044] It can be seen that it is possible to prepare amorphous precipitated silicas with medium to high abrasMty 
(PAV 16 - 25), lower apparent refractive index, and good transparency, but if the freshly precipitated silica slurry Is not 
aged the surface area of the dried product is 250 to 350 m^g-^ 

^5 SPECIFIC DESCRIPTION OF THE INVENTION 

[0045] Examples of the preparation of precipitated silicas will now be given to illustrate but not limit the Invention. 
Example 1 - 6 

so 

[0046] The procedures outlined in References 1 -3 have been followed for the prepared silicas but in these examples 
of the invention, an ageing step of (H) minutes has been introduced after the primary addition of reactants. Additionally, 
examples 4 and 5 did not have external shear from a Sih^erson mixer and both preparations utilised solid sodiurn 
chloride added to the water pool and allowed to dissolve before primary addition of reactants. 
ss [0047] Reaction conditions and the properties of the driedproducts are listed in Tables III and IV respectively. 

[0048] As a consequence of the ageing step the silicas of the invention have low surface areas, but they still have 
high transmission at low apparent refractive index and medium to high abrasion levels. 

[0049] The process is shown to be controlled by such process parameters as sol ageing, silica concentraUon, elec- 
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trolyte concentration and solution pH. 
ADDITIONAL REFERENCES 

[0050J The most relevant prior art Is given In the Tald patent EPA 0139754, and to distinguish the silicas of this 
invention from the present one, Examples 1 . 2 and 3 as listed in EP-A-01 39754 have been repeated. It must be em- 
phasised the repetitions are the examples of the Taki invention and not the Taki reference type. All the variables high- 
lighted as being Important have been followed, as closely as a person skilled In the art can achieve, according to the 
teachings of the patent. 

[00511 Table V lists the properties of the silicas of the repetitions together with typical examples of the present In- 
vention. It can be seen that the amorphous silicas of the prepared examples from Taki have tow plastics abraston 
values (below 1 0) and high oil absorption (above 160 cm^/l OOg). In accordance with the teachings of the invention the 
siltoas yielded a phase amorphous to x-rays after firing at IIOO^C. had low surface area and low refractive index. 

EXAMPLE 7 

[0052] The amorphous silicas of the invention provided satisfactory toothpastes in whteh they were Incorporated. 
The toothpastes have commercially acceptable properties for stability and usage. A typfcal formulation using a silba 
of this invention is given in Table VI. 



TABLE I 



TEST NO. 


REF.1 


REF.2 


REF.3 


Vessel Capacity (Litres) 


64 


64 


64 


Water Volume (A) (Litres) 


18.0 


13.1 


12.6 


Electrolyte Used 


NaCI 


NaCI 


NaCI 


Concn. of Electrolyte (B) (%w/w) 


25 


25 


25 


Vol. of Electrolyte (B) (Litres) 


1.7 


0.9 


2.4 


Silicate Ratio SiOg/NagO By Weight 


3.30 


3.29 


3.26 


SiOg Concn. in Sodium Siiteate (% w/W) 


17.49 


16.52 


17.41 


Silicate Vol. (C) (Litres) 


0.1 


0.1 


10.4 


SilfcateVol, (D) (Litres) 


14.2 


11.4 


0 


Acid Concn. (% w/wT) . 


18.6 


18.1 


18.0 


Acid Vol. (Litres) (F) 


7.6 ' 


5.7 


5.4 


Temperature (E) ("C) 


80 


98 


98 


Acid 1 Addition Time (G) (MIns) 


20 


40 


20 


Acid 11 Addition Time (K) (Mins) 


10 


10 


10 



TABLE M 



TEST NO. 


REF1 


REF.2 


REF.3 


Surface Area (m^g^t j 


307 


262 


336 


Plasttos Abrasion Value 


16 


20 


16 


Maximum % Transmission 


77 


78 


71 


At Refractive Index of 


1.440 


1.440 


1.438 


Form after Firing @ 1100 °C* 


Ac. 


Ac. 


Ac. 


Mercury Intrusion Vol. (cm^g-i) 


0.46 


0.45 


0.81 



*Ac Indicates alpha-cristobalite 
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TABLE II (continued) 



15 



TEST NO. 


REF.1 


RER2 


REF,3 


Ignition Loss @ lOOO^C (%) 


10.0 


7.0 


S2 


Moisture Loss & 105*0 (%) 


6.1 


2.8 


3.2 


PH 


7.5 


6.3 


7.3 


Electrolyte Level So=4 (%) 


0.05 


0.11 


0.05 


Electrolyte Level Ch (%) 


0.06 


0.06 


0.01 


Oil Absorption (cm^/1 OOg) 


120 


110 


110 


Particle Size Distribution (Micron) 








10 Percentile 


3.3 


3.5 


2.7 


50 Percentile 


7.8 


7.2 


11.5 


90 Percentile 


12.0 


12.5 


18.0 


% Greater than 20 micron 


7.0 


2.0 


9.0 


% Greater than 25 micron 


<2.0 


<1.0 


4.6 


Helium Density (g cm'3) . 


2.0346 


2.0836 


2.0448 



TABLE III 



TEST NO, 


1 


2 


3 


4 


5 


6 


Vessel Capacity (Litres) 


300 


64 


64 


64 


64 


300 


Water Volume (A) (Litres) 


64.4 


8.9 


12.8 


14.4 


10.6 


71,4 


Electrolyte used 


NaCI 


NaCI 


NaCI 


NaCI 


NaCI 


NaCI 


Concn. of Electrolyte (% w/w) 


25 


25 


25 


100 


100 


25 


Vol. of Electrolyte (B) (Litres) 


4.8 


0.95 


1.3 






5,1 


Wt, of Electrolyte (B) (gms) 








438 


313 




Silicate Ratio Si02/Na2O By Weight 


3.29 


3.36 


3.30 


3.23 


3.23 


3.29 


SiOg Concn. in Sodium Silicate (% w/w) 


16.4 


17.3 


17.4 


16.7 


16.7 


16.6 


Silicate Vol. (C) (Utres) 


0.6 


0.1 


0.1 


0.1 


0.1 


0.6 


Silicate Vol. (D) (Litres) 


62 


10.8 


10.7 


10.8 


13.1 


61 


Add Concn. (% w/w) 


17.2 


10.0 


17.3 


17.5 


10.0 


17,5 


Add Vol. (F) (Litres) 


40 


9.0 


4.9 


4.7 


11.2 


33.4 


Temperature (E) (°C) 


97 


98 


98 


98 


98 


97 


Acid 1 Addition Time (G) (Mins) 


20 


20 


20 


20 


20 


20 


Add II Addition Time (K) (Mins) 


10 


10 


10 


8 


10 


12 


Age Time (H) (Mins) 


30 


10 


10 


10 


10 


10 



SO 

TABLE IV 



TEST NO. 


1 


2 


3 


4 


5 


6 


Surface Area (m^g-i) 


40 


86 


62 


41 


76 


33 


Plastics Abrasion Value 


24 


16 


17 


16 


21 


26 


Max. % Transmission 


75 


77 


84 


87 


79 


83 



7 



EP0666 832 B2 

TABLE IV (continued) 



TEST NO. 


1 


2 


3 


4 


5 


6 


At Refractive Index of 


1.441 


1.439 


1.443 


1.440 


1.439 


1.442 


Form after firing @ 1100*»C* 


Ac 


Ac 


Ac 


Ac 


Ac 


Ac 


Mercury Intrusion Vol, (cm^g*^) 


NM 


0.44 


0.44 


0.65 


0.53 


0.41 


Ignition Loss 0 1000^:0 


8.2 


7.1 


6.6 


7.0 


6.3 


9.6 


Moisture Loss ® lOS^'C 


2.0 


2.6 


1.2 


1.0 


1.7 


6.4 


pH 


6.4 


6.1 


7.5 


6.1 


6.4 


7.0 




ft OR 


n f)f\ 


ft ft*5 


ft OA 


U.UO 


d.ud 




v. to 


V.V 1 




ft f\A 


ft ftO 


U.Ui 


Oil AHcAmfinn //^m3/1onn\ 




Oft 


^ftft 


lUO 


Oft 


4 OA 

loU 
















10 Percentile 
50 Percentile 
90 Percentile 


3.1 
8.3 
11,0 


2.2 
7.2 
13.0 


2.4 
6.2 
13.4 


2.2 
7.7 
15.7 


1.9 
6.5 
16.4 


2.4 
7.8 
17.8 


% Greater than 20 Micron 


< 1.0 


1.2 


<1.0 


4.4 


6.7 


8.0 


% Greater than 25 Micron 


< 1.0 


<1.0 


< 1.0 


2.1 


4.7 


3.7 


Heiium Density (gm'^ 


NM 


2.1168 


2.1289 


2.1025 


2.0482 


2.1004 


Note :- 

NM = Not measured 
Ac = alpha cristobatite 
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TABLE VI 



Transparent Gel Toothpaste 


% 


SorbosilTCIS 


10.0 


Silica of invention 


6.0 


Sodlun) Carboxymethyt Cellulose 


0.7 


oorDrtoi, 70% non-crystallisable 


61.1 


roiyeinyiene oiycoi i ooo 


6.0 


Sodium 1 flurvl 5^iilnh;:itP 


1 .o 


Sodium Monofluoro-phosphate 


0.8 


Flavour 


1.0 


Saccharin 


0.2 


Colour, Blue, CI42090 


0.015 


Water & Minor Ingredients 


to 100 


Properties - Initial Density g cnr^ (25'*C) 


1.37 



* Sofbosit TCI 5 Is a thickening sHIca obtainable from Ciosfield Chemicab of Wbrrington. England. 



Claims 

1 . An amorphous silica having 

(i) a B.E.T. surface area In the range from about 10 to about 90 m^ 

(li) a weight mean particle size in the range from about 5 to about 1 5 microns, with less than 1 5% of the weight 

particle size distribution greater than 20 microns and less than 5% greater than 25 microns, 
(Hi) a plastics abrasion value in the range of about 1 6, to about 26, 

(iv) a transmission in excess of 70% in the refractive index range of 1 .430 to 1 .443, 

(v) an oil absorption In the range from about 70 to about 150. 

2. A process for preparing an amorphous silica having 

(i) a B.E.T. surface area in the range from about 10 to about 90 m2g-i, 

(ii) a weight mean particle size in the range from about 6 to about 1 5 microns, with less than 1 6% of the weight 
particle size distribution greater than 20 microns and less than 5% greater than 25 microns, 

(iii) a plastics abrasion value in the range of about 16, to about 26, 

(iv) a transmission In excess of 70% in the refractive index range of 1 .430 to 1 .443, 

(v) an oil absorption in the range from about 70 to about 150, 

by reacting an alkali (M) metal silicate solution with ratio Si02 : M2O in the range 3.0 to 3.5 in the presence of an 
electrolyte, preferably sodium chloride, where the ratio of NaCI : SiOg is between 1 : 12 and 1 : 4. with a mineral 
acid such that the pH is In the range from 9 to about 1 0 and the silica concentration at the end of the primary acid 
addition Is from about 6.0 to about 8.0 % w/w, at a temperature from 80 to about 1 0O'C, ageing this slurry for about 
10 to 50 minutes, adding a secondary amount of dilute mineral acid until the pH is in the range 2 to 5 to ensure 
complete neutralisation of the alkali containing silica solution, filtering, washing and drying the product obtained. 

3. A toothpaste composition whfch contains from about 5% to about 50% by weight, preferably up to about 30% of 
an amorphous silica as defined in claim 1 . 



PatentansprUch 

1. Amorphe Kieselsaure mit 
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(i) einer B.E.T.-Oberflache Im Berelch von etwa 10 bis etwa 90 m^g ^ 

(ii) inergewichtsbezogenenmlttlerenTeitehengroBeimBereichvon twaSbis etwa 16^m,mit w nigerals 
15 % der gewlchtsbezogenen TellchengrdQenvert ilung gr6f3er als 20 und weniger als 5 % grdBer als 25 

(iii) einem Kunststoffabraslonswert im Berelch von etwa 16 bis etwa 26, 

(Iv) eIner Llchtdurchlfis8lgl<eft von fiber 70 % Im Brechungsindexberelch von 1 .430 bis 1 ,443, 
(V) einer Olabsoiption Im Berelcli von etwa 70 bis etwa 150. 
2. Verfahren zur Herstellung einer amorphen Kleselsaure mrt 

(i) einer B.E.T-Oberflache im Bereicii von etwa 10 bis etwa 90 m^g-i, 

(Ii) einer gewlchtsbezogenen mittleren TeilchengroBe im Berelch von etwa 5 bis etwa 15 ^m, mit weniger als 
15 % der gewlchtsbezogenen TellchengroSenverteilung groQer als 20 ^m und weniger als 5 % groBer als 25 

m» 

(iii) einem Kunststoffabraslonswert im Bereich von etwa 16 bis etwa 26, 

(iv) einer Lichtdurchlisslgkeit von fiber 70 % % Im Brechungslndexbereich von 1 ,430 bis 1 ,443, 

(v) einer Olabsorption im Bereich von etwa 70 bis etwa 150, 

Indem man eine AIkalimetall{M)-SiIicatl6sung mit einem SiOaiMgO-Verhaltnis im Bereich von 3,0 bis 3,5 in Ge- 
genwart eines Elektrolyten, vorzugswelse Natriurnchlorld, wobel das Verhaitnis von NaCliSiOg zwischen 1:12 und 
1 :4 liegt, bei einer Temperatur von etwa 80 bis etwa 1 00 «C mit einer l^lneralsaure derart umsetzt, daB der pH im 
Bereich von 9 bis etwa 10 liegt und die Kieselsaurekonzentration am Ende der ersten Saurezugabe bei etwa 6,0 
bis etwa 8,0 % (Gewy Gew.) liegt. diese Aufschiammung etwa 10 bis 50 Minuten altert, eine zweite IVIenge ver- 
dunnter Mineralsaure zusetzt. bis der pH im Bereteh 2 bis 5 liegt. um voilstSndlge Neutralisation der alkalihaltlgen 
Weselsaureldsung sfcherzustellen, fiitriert. wascht und das erhaftene Produkt Irocknet. 

3. Zahnpastenzusammensetzung, die etwa 5 bis etwa 50 Gew.-%, vorzugswelse bis etwa 30 Gew.-%, einer in An- 
spruch 1 deflnierten amorphen Kleselsaure enthdit. 



Revendlcations 

1. Siftee amorphe ayant : 

(I) une surface de contact BET dans la gamme de 10 h 90 m^g-i environ, 

(II) une granulomdtrie moyenne en poids dans la gamme de 5 a 15 microns environ, avec moins de 15 %, de 
pr6f6rence moins de 10 % de distribution granuIom6trique en poids sup6rieure k 20 microns et moins de 5 % 
supdrieure k 25 mbrons, 

(III) des valours d'abraslon des matidres plastk|ues dans la gamme de 16 & 26 environ, 

(iv) une transmission supdrieure k 70 % dans la gamme rflndice de refraction de 1 ,430 d 1 ,443, 
(V) une absorption d*huile dans la gamme de 70 ^ 150 environ. 

2. Proc6d6 de preparation d'un silice prScipitde amorphe ayant : 

(0 une surface de contact BET dans la gamme de 1 0 & 90 m^g-i environ, 

(ii) une granulom6trie moyenne en poids dans la gamme de 5 a 15 microns environ, avec moins de 15 %, de 
preference moins de 10 % de distribution granulometrique en poids sup6rieure k 20 microns et moins de 5 % 
superieure k 25 microns, 

(iii) des valours d'abrasion des matidres plastiques dans la gamme de 16 26 environ, 

(iv) une transnriission superieure k 70 % dans la gamme d'indice de refraction de 1 ,430 k 1 ,443, 
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(v) une absorption tfhuile dans la gamme de 70 d 150 environ, 

qui consiste k faire r6agir une solution de sincate de m6tal alcalin (M) avec un rapport Si02 : M20 dans la gamme 
de 3.0 d 3.5. n presence d'un Electrolyte, de pr6fdrenco r chlorure d sodium, le rapport IVIaCI : SI02 6tanl entre 
1:12 1 1 : 4. avec un acide min6ral tel que ie pH est dans la gamme de 9 d 1 0 environ, et la concentration h la 
fin de Paddltion de Paclde primaire est tfenvlron 6.0 k 8.0 % en poids/poids k une temperature d'environ 80 a 
environ 100-C, 6 faire vieillir cette bouiIKe pendant environ 10 k 50 minutes, k ajouter une quantity secondaire 
rfacide mineral diluE jusqu'6 un pH dans la gamme de 2 d 6 pour assurer une neutralisation complete de la solution 
de sllice contenant ralcalln, k filtrer. k laver et k s^her le produit obtenu. 

Composition de dentifrice qui contlenl environ 5 & 50 % en poids/poids. de pr6f6rence jusqu'A 30 % environ d une 
sillce amorphe telle que d^flnie dans la revendlcatlon 1 . 
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